(800 mg.) was not followed by a discharge of radioactivity from the thyroid gland.
In the plasma, the conversion ratio at the twenty-fourth hour attained 61-5%: P.B.1311_ I 0= 0 252%x100=61.5% 1311 0-410%
The chromatography of the plasma butanolic extracts (seven hours, twenty-four hours, fortyeight hours) in a butanol-dioxane-ammonia solvent system showed only the presence of thyroxine. There was no evidence of mono-, di-iodotyrosine or tri-iodothyronine. No qualitative abnormality of the butanol-soluble iodine fraction could be detected. The serum proteins were precipitated by the Somogyi technique, washed and reassayed for 131I. The protein precipitate was then treated with hydrochloric acid and extracted with n-butanol, following the method of Owen and McConahey (1956) . The extracted precipitate was assayed for 1311.
Butanol extractable iodine': In our patient, only 23% of the P.B.1311 was extracted by n-butanol. This result seemed to reveal the presence in the serum of an abnormal iodoprotein, not soluble in n-butanol.
Electrophoresis of samples of the serum, obtained six hours, twenty-four hours, and fortyeight hours after 131I was given, was carried out at pH 8-6. The dried strips, cut into segments, were counted in a well counter. The alphaglobulin and inter-alpha-globulin activity did not exceed the background. The forty-eight-hour serum showed an activity exclusively limited to the albumin. This evidence pointed either to the presence of an abnormal iodoprotein migrating with the albumin, or to a lack of the thyroxinebinding protein migrating in the inter-alpha zone. New investigations were planned to decide between these two possibilities.
Study of serum fixation of radiothyroxine in vitro and in vivo.-Two months after the preceding investigations, radiothyroxine was added in vitro to serum samples up to the concentrations 1B.E. '31I=P.B. 13l1 (Somogyi)-L311 (extracted precipitate).
of 0 12; 0 60; 1-2; 2-4 and 4-8 ptg./ml. After two hours' and forty-four hours' incubation, the sera were submitted to paper electrophoresis. The cut strips were counted. In all cases, the radioactivity was divided between the interalpha zone and the albumin.
Finally, 65 pg. of labelled thyroxine (500 .c) was injected intravenously. Blood was taken after five and twenty-four hours. Serum electrophoresis again showed a distribution of the radioactivity between inter-alpha-globulin and albumin.
The boy was treated by l-tri-iodothyronine and thyroid extract. The goitre volume was reduced; the compression trouble disappeared. Progress at school seemed to improve.
The hypothesis can be made that a congenital enzymatic defect is responsible for the release into the serum of an abnormal inactive iodoprotein migrating with the albumin. This type of congenital abnormality has been described by DiGeorge and Paschkis (1957) and by De Groot et al. (1958) .
In our case, however, the presence of the iodine in the albumin could also be interpreted as the result of a low capacity of the thyroxine-binding protein. This concept does not explain the development of the goitre.
We are therefore led to consider a dual abnormality. A thyroid defect would be responsible for the presence of an abnormal thyroprotein in the blood and for a low thyroxine level. TIhe low thyroxine-binding protein value would be considered as the result of a compensation mechanism tending to increase the free thyroxine level. It is indeed remarkable that our patient did not show the typical clinical picture of hypothyroidism in spite of the low protein-bound iodine (P.B.127I: 3 jg.). a1., Hagbard, 1958; Joslin et al., 1959) and experimental investigations (Hultquist, 1948; Bartelheimer and Kloos, 1952; Giroud. 1955; Van Faassen, 1957) it became evident that profound metabolic disturbances ofthe mother during: pregnancy are associated with fcetal pathology.
The repetition of hormonal disturbances during pregnancy in the same woman and repeated pregnancy wastage suggest causal relationship (Murphy, 1947; Lilienfeld, 1953; Warkany, 1957) . As a rule, major evidence of endocrine disease will, however, be lacking as gross pathology will not allow pregnancy. On the other hand, the past history of an elderly diabetic woman will show perinatal wastage twenty years before manifest diabetes. It is therefore important to look for concealed disturbed carbohydrate metabolism during pregnancy, in any woman with foetal pathology.
Our study brings a practical answer to the problem stated by Davis and Potter (1957) : "It is not uncommon to find individuals who have no living children, or perhaps one child following a number of unsuccessful pregnancies. Women bearing a malformed child often have such histories. Thus, infertility, abortion, stillbirth, neonatal deaths and malformations may be interrelated. The woman with an unsatisfactory reproductive history is likely to be still trying to obtain a child as she approaches those critical years at the end of her reproductive life-time when the incidence of abnormal babies is unusually high. Whether the malformed baby is the result of environmental factors, abnormal hormonal support, nutritional inadequacies, systemic disease or poor genes, or whether all of these factors play interrelated roles, is a question that can rarely be answered in an individual case." About 1,000 patients came under our care mostly during pregnancy or during their puerperium because of a continuous feetal wastage. The clinical recognition of metabolic disturbances revealed two insufficient regulatory mechanisms: a prediabetic period during pregnancy and a hypothyroid pattern. This confirmed that there is a close association between these two common hormonal insufficiencies and the foetal wastage. After the clinical recognition of a metabolic disturbance, cases have been selected for followup study during substitution therapy. This study evaluates chiefly the rescue of the feetus from the fatal consequences of the mother's metabolic disease.
We report chiefly on the results of the glucose tolerance test (G.T.T.), B.M.R. and the examination for night vision during pregnancy or the puerperium of 930 cases with continuous feetal wastage.
The glucose tolerance test was performed with 100 g. glucose. Capillary blood was taken at three-quarters, one and a half, two and a quarter, and three hours and the blood sugar was determined with the Hagedorn-Jensen method. The presence of true glucose in the urine was looked for with the glucoseroxidase paper method.
The glucose tolerance test was taken as normal if the blood glucose at 0 hours was 1 00 g.; at i hour 180 g.; 1l hours 1-30 g.; 21 hours 1-20 g.;
3 hours 1 00 g. %.
The glucose tolerance test results may be grouped in three categories: flat, delayed and prediabetic.
The basal metabolic rate is determined by the standard procedure (Sanborn apparatus). The blood is analysed for liver function tests, cholesterol, P.B.I., blood group and Kahn test. The night vision is tested by a Goldman-Weekers adaptometer. Table I lists the chief symptoms for which the patients were investigated. Gestation pathology. 35 As an example of the laboratory findings, the results of G.T.T. during the post-partum period of 29 women who had had a child with congenital malformation gave 8 normal, 4 flat, 11 delayed and 6 prediabetic curves. This indicates that the birth of a malformed child may be associated with a disturbed glucose tolerance test post partum. The normal test does not preclude an abnormal carbohydrate metabolism during pregnancy. Therefore the glucose tolerance test in mothers of malformed children was analysed during a subsequent pregnancy.
In 100 women who had previously had a malformed child, other pathological obstetrical histories were often found. 26 of the 100 women had had only 1 malformed child whereas 74 had had associated continuous wastage as well (Table  II) . This shows that pregnancy wastage may Table III . About 50 % of these women show a delayed or prediabetic curve at one time during their pregnancy. It has to be stressed that the delayed and prediabetic curves have been found in patients who later became overt diabetics (Conn, 1958) .
In Table IV the results of the glucose tolerance test in 85 patients, each with a history of stillbirths are reported. Here again a high percentage (50%) of features of abnormal carbohydrate metabolism can be found as expressed by a delayed or prediabetic G.T.T. As a result of this clinical observation, we took the opportunity to study the influence of the etiological treatment on the outcome of pregnancies in women with continuous perinatal wastage.
The selection for substitution therapy was made on the basis of abnormal G.T.T., concealed hypothyroidism and personal or familial anamnesis. Although some individual cases are very striking and were reported previously (Hoet et al., 1956; Hoet et al., 1958) as typical effects of insulin treatment during pregnancy on the foetal development in a concealed prediabetic environment, a group study is reported here.
Of the 58 pregnant women, the outcome of the pregnancy of 30 women is known so far. The outcome of 87 previous pregnancies in these 30 women was as follows: 29 ended with normal living children, while 58 pregnancies ended with foetal pathology (stillbirths, miscarriage or malformed child).
After treatment with insulin, in some cases in association with thyroid extract, these 30 women had 36 deliveries of which 33 were normal infants while 3 babies only were lost.
In another group of 25 women reporting because of stillbirth, 60 of the 79 pregnancies terminated with the death of the feetus prior to the ttiological treatment. 19 pregnancies only ended with a normal baby. 26 subsequent pregnancies of these 25 women were treated and 24 normal living infants were born. 2 were lost; both cases suffered from Rhesus incompatibility which was associated with an endocrine disturbance in the mother.
DIsCussIoN
From this data covering the past history, the clinical examination of the patients, the investigation of their carbohydrate and thyroid metabolism and the result of a substitution therapy, concealed endocrinopathies are found to be associated with the existence of a "continuum of reproductive wastage".
The G.T.T. has been a tool to discover the metabolic disturbance in the mother. The substitution therapy, correcting some of the metabolic errors, has brought about an alleviation of the biochemical lesions in the receptor organs like the reproductive system and the foetus.
From the reported data on the outcome of pregnancy, when under substitution therapy, one may postulate that this therapy is chiefly itiological. It is not stated, however, which metabolic pathway is primarily affected and how the treatment corrects it. Neither is it possible to state at present if there is a parallel between the severity of the metabolic disturbance, evidenced by the G.T.T. and the damage -incurred at the level of the target organs. There seems to be a definite, complex relationship between the carbohydrate metabolism of the mother and the histological and biochemical aspects of the endometrium and the placenta. This aspect of the problem has been submitted to experimental investigation (Ricci, 1958a and b, Ricci et al., 1958; Vaes, 1958; Vaes and De Meyer, 1957; ' 1958; -De Meyer, 1954; Hoet, 1953; Hoet et al., 1957) .
In this report, we make no comment on minor symptoms which respond to the treatment: often subjective and objective symptoms disappear when insulin or thyroid extract is administered, for instance nausea, morning vomiting, fatigue and pruritus vulv2e.
During this study, we have noticed and put on record in both endocrine conditions, prediabetes and hypothyroidism, an important symptom: carotenodermia, accompanied with hyperkeratosis. It is easily seen on the soles of the feet, the palms of the hands or the nasolabial folds. The hormonal control of the metabolic production of vitamin A from the available carotene has been investigated in many endocrinopathies, in particular in diabetes and hypothyroidism (Moore, 1957) . Based on the hypothesis that the carotenodermia is due to metabolic disturbances in the genesis of active vitamin A, we investigated the nyctalopia in the patients with a pattern of reproductive wastage, with the apparatus of Goldman-Weekers. Many patients had a clear-cut pathological night blindness. This is used as a means to show that vitamin-A insufficiency at the level of the effector organs may exist on another basis than the nutritional intake of a vitamin.
Recently, we have reported the results of the correction of night blindness in endocrine syndromes. In selected cases of prediabetes or myxcedema, insulin or thyroid medication brings the night blindness back to normal limits within the first two to five days of treatment (Hoet t al., 1958) .
The metabolic relationship between the endocrinopathies and active vitamin-A metabolism may be relevant at the level of the placenta or of the feetus.
Experimental embryologists have produced feetal wastage and congenital malformation in the rat and the pig by nutritional deficiency of vitamin A (Giroud, 1955) . The conditioning of the vitamin-A metabolism in the human being by hormonal influences may be the causal relationship between the prediabetic or concealed hypothyroid state and the continuous reproductive wastage.
Other examples of foetal abnormalities due to endocrine conditions in relation to vitamin-A metabolism are investigated by Millen and Woollam (1958) .
